Mechanisms of leukotriene E4 partial agonist activity at leukotriene D4 receptors in differentiated U-937 cells.
Leukotriene E4 (LTE4) is shown to be a partial agonist of leukotriene D4 (LTD4) in differentiated U-937 cells. The data that support this conclusion are: 1) LTE4 completely displaced [3H]LTD4 from its receptors in U-937 cell membranes. 2) LTE4 induced only 30 +/- 4% of the maximal Ca2+ transient induced by LTD4 in the presence of 1 mM extracellular Ca2+ and 60 +/- 4% of the maximal LTD4 response in the absence of extracellular Ca2+. 3) LTE4 induced only a fraction of the inositol phosphates metabolized by LTD4. Moreover, LTE4 resulted in essentially no production of the inositol 1,4,5-trisphosphate isomer, while LTD4 induced a rapid and substantial transient increase in this isomer. The generation of inositol phosphates by both agonists was unaffected by extracellular Ca2+. 4) The EC50 values for Ca2+ mobilization for LTD4 and LTE4 corresponded with their affinity (Kd values) for the LTD4 receptor. 5) A series of structurally diverse LTD4 receptor antagonists blocked the Ca2+ mobilization responses to LTD4 and LTE4 with identical rank orders of potency. 6) LTE4 acted as an antagonist of LTD4 of potency. 6) LTE4 acted as an antagonist of LTD4 effects when they were coadministered. 7) LTE4 and LTD4 acutely desensitized Ca2+ mobilization to each other. All of the effects of LTE4 are explained by its partial agonist activity at the LTD4 receptor as shown by the following data. 1) Neither LTD4 nor LTE4 had any effect on the agonist activity of fMet-Leu-Phe, LTB4, or platelet-activating factor. 2) None of the above agonists or antagonists to the above receptors affected any of the activities of LTD4 or LTE4. 3) Neither LTD4 nor LTE4 induced desensitization of Ca2+ mobilization to any of the non-LTD4 receptor agonists tested. 4) Under the conditions studied, we have not observed any evidence of multiple subclasses of LTD4 receptors in U-937 cells. LTE4 is a partial agonist of the LTD4 receptor, because it can only couple the LTD4 receptor to a portion of the signaling system available to the receptor when occupied by LTD4. Specifically, LTD4 caused the activation of receptor-operated calcium channels, mobilization of intracellular Ca2+, the activation of phosphatidylinositol-phospholipase C, and the liberation of an additional, as yet undefined, intracellular mediator. To do this, LTD4 receptors couple to at least two and perhaps more guanine nucleotide binding proteins. LTE4 is unable to activate the phosphatidylinositol-phospholipase C but can mimic the other effects of LTD4.(ABSTRACT TRUNCATED AT 400 WORDS)